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in the adult bird the cones are most numerous. Some of the 
bipolar cells from the internal nuclear layer emigrate through the 
external molecular layer, and develop into young cones. These 
investigations on the retina led to an inquiry as to what relationship 
there might be between the rod and cone cells, and the ciliated 
epithelium of the cerebral ventricles, and it is found that these are 
homologous structures. The germinal cells which line the cavities of 
the cerebral vesicles remain there after they cease to divide, and from 
them cilia develop. The inner ends of the myelospongium fibres do not 
develop cilia as is usually described. 

The processes of the hexagonal pigment cells appear on the same 
date and at the same spot as the rods and cones and do not at first 
contain pigment granules. They resemble pseudopodia in their mode of 
development, and also, after full development, they behave like pseudo¬ 
podia, for they elongate and retract under the influence of light and 
carry the pigment granules with them (the granules having no inherent 
power of movement). 

The inner wall of the retinal cup has been seen to have the same 
structure as the wall of the cerebral vesicle in the early stages, and 
even later (as at the 8th day) some resemblance can still be drawn 
between them. 


“ The Classification of the Elements.” By Henry E. Armstrong, 
V.P.RS. Beceived March 5,—Bead March 20, 1902. 

Although no direct evidence acceptable to chemists has been adduced 
which in any way justifies the belief that the elements are decomposible, 
it is impossible to resist the conclusion that they are genetically related 
•—so closely in many respects do they resemble a series of related com¬ 
pounds, especially when regarded from the point of view of the organic 
chemist. The generalisation known as the Periodic Law is in itself a 
justification of this view: the manner in which interrelationship 
becomes manifest when they are classified in accordance with its canons, 
being probably the strongest of all the arguments which can be cited 
as tending to show that the elements are compounds—but compounds 
very different from those with which we are accustomed to deal. Even 
in the form in which it was put forward by Mendeleeff, however, the 
periodic generalisation is but a first approximation: and the great 
Bussian has himself pointed out that it needs improvement and develop¬ 
ment.* As chemists are beginning to recognise this,! I venture to 
submit a scheme of classification which I have been led to draw up in 
* Faraday Lecture, ‘Trans. Chem. Soc.,’ 1889, p. 656. 
f Comp. Biltz, ‘ Deut. chem. Gres. Ber.,’ 1902, p. 562. 
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writing an article for the forthcoming Supplement to the ‘ Encyclo¬ 
paedia Britannica.’ The article, I may say, was sent to press in May, 
1900, and the first proof before me is dated November 20, 1900. 

The suggestion of an octave of elements having been made in early 
days, the tendency to adopt an octavo system has been irresistible. 
It is difficult now to discover any real justification of such a practice. 
As there is frequently a difference of (about) a single unit between the 
atomic weights of contiguous elements, and as the “ homologous ” ele¬ 
ments among those of lower atomic weight differ by (about) sixteen 
units—I assume that the “ elementary difference ” may be (about) a 
single unit, and that the first “ horizontal period” comes to an end with 
oxygen : in other words, that there are sixteen “ vertical series ” of 
homologous elements. 

In the table on pp. 88-—89, the elements are entered under whole 
numbers without regard to their exact atomic weights. The dominant 
principle on which the arrangement is based is that of maintaining 
elements which belong to the same family in the appropriate columns. 
The chemist cannot adopt any other mode of arrangement in view of 
the uncertainty which attaches to many of the atomic weights. 

I have not hesitated to assume that the molecules of argon and 
similar elements are polyatomic like those of nitrogen—their nearest 
ally in outward behaviour—and have regarded them as diatomic , as 
the molecules of all the ordinarily gaseous elements are of this order of 
complexity. It has always been my opinion that they are elements of 
intense activity, the atoms of which so fully satisfy each other that no 
residual affinity is manifest in the molecules. From this point of view 
the appearance of argon immediately after fluorine is quite in order. 

Turning to the several periods, the first calls for little remark. 
Helium is put next to hydrogen—and it may well be that elements 
somewhat like helium and argon will be discovered which will fall into 
positions 3, 4, and 18 ; in fact, this region may well turn out to be the 
nesting-place of such elements. Beryllium is shown separated from 
lithium and magnesium, but not to an extent which need give rise to 
objection. It is perhaps not beyond the region of possibility, however, 
even in the case of an element with so low an atomic weight, that iso- 
morphous mixtures may have passed as pure substances: this possi¬ 
bility has not been sufficiently taken into account in preparing the 
material for determinations of atomic weight. 

In the second period, although it does not come immediately below 
nitrogen, phosphorus is very near to that element—and sufficiently so 
to correspond with their very close relationship. 

In the third period, when scandium is passed, it is impossible to 
proceed by units: to bring titanium into position it is necessary to 
step down five units. Proceeding from titanium, however, vanadium 
and chromium fall into appropriate positions. 
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Table II. 
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In the fourth period, a similar step down in the fourth column from 
iron to cobalt and nickel is necessary to bring copper into an appro¬ 
priate position ; and for a like reason zinc is included in a group with 
copper. There are similar drops in the eleventh and twelfth columns. 
Selenium appears with 77 instead of 79 as its atomic weight, in order 
to preserve it in the oxygen-sulphur series: bearing in mind that 
the atomic weight of sulphur differs from that of chlorine by fully 
three units, whereas that of selenium is ordinarily supposed to differ 
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from that of bromine by only a single unit, the change does not appear 
to be an unjustifiable one. 

The same argument applies to tellurium in the following period. 
Personally, I entertain no doubt that the atomic weight of this 
element will ultimately prove to be considerably lower than that of 
iodine. 

It is unnecessary to go into further details—the table is self-explana¬ 
tory ; but it may not be superfluous to point out that the characteristic 
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and most remarkable feature brought out by this mode of classifying 
the elements is the existence in various parts of the system of groups 
or series of related elements from the highest term of which alone 
“ progression ” takes place. The existence of such groups in the case 
of the iron and platinum metals and some of the rare earths, has long 
been recognised—but not their significance. It is not unlikely that 
some of the columns will be “cleared” of such groups when atomic 
weights generally are known with a closer approach to certainty. Of 
their existence in column 4, there can be no doubt; but if in column 7 
rubidium were put at 84, 85 could be transferred to column 8; and if 
lower down in the same column, caesium were put at 131, 132 and 133 
could be transferred to column 8, or the necessary “ correction ” might 
be made perhaps with greater advantage by including in column 4 two 
terms (81 and 82) in the fifth, and three (128, 129, 130) in the seventh 
period: column 7 would then be free from “grouped” elements. 
Such groups, however, are undoubtedly as characteristic of column 
8 as of column 4; whether they are of column 9 is open to question— 
the cerium group might well follow barium, in column 8; but wherever 
they may come, it is clear that the elements of this group are a very 
numerous body, and that a remarkable expansion may be looked forward 
to in this part of the table. Column 11 might also, by a similar pro¬ 
cess, be cleared of grouped elements. If such a clearance turn out to 
be possible, grouped elements will be characteristic of only three of 
the families—those in columns 4, 8 and 12. 

Making allowances in the manner suggested, the “ smoothed ” scheme 
is arrived at which is embodied in Table II. 

The possibilities disclosed by a system of classification such as that 
here suggested are remarkable, but they are on the surface and need 
not be dwelt upon. Speculation on such a subject will be justified if 
it but lead to further appreciation of the rhythm which undoubtedly 
underlies the relationships subsisting among the elements. That work 
in plenty is left for the chemist to do is certain. 


“ Persulphuric Acids.” By Henry E. Armstrong, V.P.RS., and 
T. Martin Lowry, D.Sc. Deceived March 13,—Eead March 

20,1902. 

Although it was observed by Faraday in 1834 that “ if the acid 
were very strong, a remarkable disappearance of oxygen took place ” 
on electrolysing aqueous solutions of sulphuric acid,* it was not until 
1878 that its disappearance was at all satisfactorily accounted for by 
the discovery of persulphuric acid by Berthelot. 

# ‘ Eeee irclies in Electricity,’ series yii, § 728. 



